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T he Amazon Basin contains the world’s most extensive tropical forest ecosystem—and accounts for a large 
proportion of the world’s tropical deforestation. Renewed 
international commitments to reduce emissions from 
deforestation and forest degradation (REDD) are now trying 
to reverse that trend, through climate change mitigation 
agreements that promote and incentivize conservation. 
Attention to REDD has recently expanded to incorporate the 
added targets of conservation, sustainable management of 
forests, and enhancement of carbon stocks (REDD+). Such 
initiatives have already become increasingly popular in the 
Amazon and other tropical forests, but significant challenges 
remain in ensuring the success of REDD+.
The most fundamental obstacle is the information 
gap. REDD+ projects mandate that their planning and 
implementation is guided by high-quality information 
regarding forest characteristics, socioeconomic contexts, and 
trends in deforestation and forest degradation. For a region 
as vast, remote, and diverse as the Amazon Basin, acquiring 
such reliable data can be difficult. Researchers at CIAT are 
working to make this essential information available. Already 
the research center has developed a range of tools and 
methodologies enabling decision-makers to better monitor 
deforestation, estimate the sequestration effects of REDD+, 
and identify opportunity costs. 
Monitoring deforestation
First and foremost, the effective implementation of REDD+ 
requires the accurate, timely, and efficient monitoring of 
deforestation. This requirement poses great challenges in 
a region as vast and remote as the Amazon Basin. CIAT 
has contributed to resolving this problem by developing the 
online tool Terra-i, which provides near-real time, 250 m 
resolution data on land cover change throughout all of Latin 
America. Terra-i is the only land-cover change monitoring 
system available that provides data with good spatial and 
temporal resolution for the entire Amazon Basin, and has the 
distinct advantage of being able to provide a single objective 
measure of land use change across multiple countries and 
time periods. The data provided by Terra-i on past and 
current deforestation patterns can be used to estimate 
avoided deforestation under REDD+, assuming a business-
as-usual scenario.
Amazon deforestation is often caused by humans logging 
for valuable timber or clearing land for agriculture. Efforts to 
reduce deforestation can inadvertently strip people of their 
income sources. To address this trade-off, researchers must 
develop an effective method of estimating or measuring the 
opportunity costs of REDD+. The accurate identification 
of site-specific opportunity costs would enable investors 
to identify ‘low-hanging fruit’ and therefore use REDD+ 
funds more efficiently. This information would also provide 
governments and landowners with a better understanding of 
the costs associated with REDD+ commitments. Given the 
intimate link between agriculture and deforestation, it is only 
natural that CIAT has been at the forefront of developing  
the tools and methodologies to identify these opportunity 
costs. 
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Spatial analysis for effective planning    
Designing successful REDD+ initiatives requires decision- 
makers to have access to high-quality biophysical and 
socioeconomic information on the sites to be included in 
these initiatives. CIAT has increased the accessibility of 
this information through the development of the Amazon 
Initiative (IA) Viewer, an easy-to-use, online tool that provides 
data relevant to REDD+ for any defined area within the 
Amazon Basin. This data includes information on what are 
perhaps the three most important and difficult-to-determine 
variables for planning effective REDD+ initiatives: carbon 
storage (i.e, contribution to climate change mitigation), 
the likelihood of future deforestation given a business as 
usual scenario (i.e., risk of environmental service loss and 
the potential for additionality), and the opportunity costs of 
avoided deforestation (i.e., an approximation of the minimum 
payment required for forest conservation).
  
The IAViewer helps improve the effectiveness of REDD+ in 
the Amazon by providing decision-makers with a practical 
solution to the monumental task of spatially prioritizing policy 
interventions within approximately 500 million hectares of 
potentially eligible forest. Moreover, because the IAViewer 
provides detailed information on biodiversity and poverty, the 
tool allows policy-makers to identify opportunities to bundle 
other environmental and economic co-benefits to REDD+ 
initiatives.
Conclusion 
REDD+ has great potential to drive major reductions in 
Amazonian deforestation, but various obstacles must still 
be overcome to ensure the success of this climate change 
mitigation strategy. CIAT is continuing to promote REDD+ 
in the Amazon through the development of practical tools 
and methodologies that provide the high-quality information 
required for optimal planning, implementation, and 
monitoring of REDD+ initiatives. As the leading research 
center of the CGIAR Research Program on Climate Change, 
Agriculture and Food Security (CCAFS), CIAT sees great 
value in expanding on this work and continuing to support 
initiatives for Amazon conservation.
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Amazonian deforestation, as detected by Terra-i. A cropped screen shot of the IAViewer.
